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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cooling 
structure which is suitable for a multilayered motor by 
circulating a coolant to a water jacket in a stator so that 
the motor may be cooled effectively. 
SOLUTION: A cooling structure for a multilayered motor 
1 in which an inner rotor 10 and an outer rotor 30 are 
concentrically arranged in a motor housing 41 is 
constituted in such a way that the rear end section of the 
stator 20 is supported by the housing 41 and outputs are 
taken out from the front end section of the outer rotor. 
Then a water jacket 80 which circulates a coolant is 
formed in the stator 20 and an inlet 85 and an outlet 86 
through which the coolant is supplied to and discharged 
from the jacket 80 are connected to the rear end section 
of the stator 20. In addition, a U-turn flow passage 84 which changes the flowing direction of 
the coolant is provided at the front end section of the stator 20. 
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LT»fflLT»j£S*i*. B4tc*5Vvt, 96te*0Wb 

4 3S»as*s>\:"C*&. 

[006 2] 05(4ia2C^^Te-C«t3ffi3-i:/N o ^ 
-hr^-b4 60IEMI2T&9. t^l/-h7Wh 
4 6tett#»tta[K8 7, 8 8(35101^^^9 1. 9 2 

vnmmA i a«^A$^«mea»8 7.88 

Sr2^[«||lT*L-CV^6. B5(C^V^T. 9 7tt 

^;Ph4 3^#a$-lir^^. 9 8(4sK;l/h 7 6«rJfa§ 

9 9(i#^h7 9*#aS*6J^TC*-&. 
[0063] m6&m2t l Z&\\X X^-?7J1- v h4 
4C0jEBH'CS>»9. Xf^77^^ h4 4izizmitt 
K8EV4J«t*WB9 3. 9 4*«9*^-^B*Sit4. 
»St«8S8&9 3c7)rt^«ggKC4^9 1 £^LTSttS!CK8 
7 (Cjiffl L . SWW^dSSS 9 4 ^>MA«»d^: 9 2 ttf'L 
Tai«8l»88kaaiLTV^fc. SUt. i6tm- 
^N^y V^ttK»4 1 afl(£»ASn^*0ittSK»8 
7, 88«r2jjSE«|-C5SLT^*. *&St«SLR93, 
9 4 CizSlT*ciC5SiA s ^^«S8»3&s*#;p h 4 
3fc#MStf6>t9 5teasttl/C. **>#-^^>iry 
b8 0fc»aLT^6. I6Ci3^T, 12 1ti 
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[0 0 64] 09lCSrri.3tC s *TWV>?5 Ote 
5*hW*««5 0aj^j£S;ft&. fLT, rtn-^ 

mi ieoiwws«-9-vapT3 ltc^^gttt^r^ 

#2 4 tzft LX 7 VT)V7v l/^T Vy?126£l\- 
LX EHB5TI&I tx^hffl h . 

1 2 9fc**#»i:LT*7'5>r:/l 2 7«rtfbT*r* 
dfUcJrO. rtc?-^l otir^rs lOH 
•CEWB*«fiaiSn. »o-^ 3 0 h U y^73 3 cofg 

rEBE* s £as*i4* t . r^^y^frwts^fertn 

C00 6 5] r7^^^7Sl3Kl^o-^«l l 
tif^mttch. $>W*-9 lli&7T 7& 

[00 6 6] EME^WN'l 2 9(iU^^T3 3cO*h« 

■29b¥T^W>?5 OtfXX^XhftltfiSS 0 a<£> 
Rlfc(±^9Xhr.-bVI^TUV^l 3 0jWHgS*l 

<«clt^S*uteR*R:ru- h i 3 2«:t^7Xh 
y^no, i 3 mm^y^i 2 

9^^r^^^^^5 0OH^^> ^ T/^r•y^JL^T 

yy^i 3 43& i ^-sssn. m^y^i 29^7^7^ 
[00 6 7] rtn-^ii 1 tuig^yAi 2 9<orae 

T3 1 ^!CX7X b-- K;K7 'J V/ 1 3 6&iYM 
3*14. fy^73 1 fc^-r UT34c7)^X^^b- 
- F/K7 »jy/13 7 sWUSS ii4 . 

[0068] 4r^UT34ttxvy>aj*«|24^»L 
3 8£:frLTiIIS$:fi4. ^»J734 
h 'jy/^73 34>EHE* yA'2 5.<!0IHW4X^^ 
^h';K7»;y/14 l#*N£S;h.4. 

[0069] ifc^T3 SUtHfcft^THM 0^1>R± 
fcKBStU aj*l*T3 5 i; Htfj^THM 0l3R&#co 

0<?5l*lJB(ctt V y/^73 3 <0GM6* >y<2 5tfxy? 

4yi42*ltVXm&%tihkkh\tZ, 

M6 0 Wr?-f V 1 4 3 Sr^LTgif££;fi£u 



[0070] RH3WS&2 7 aiOX77>fyi 27, *^ 
»J734^77^fyi 3 8^(iya»^lniX^J:D^ 

[007 1 ] 9Jv*t\^Vv751\&i$r?j\*jVV 
^14 7^M«Vb 1 4 8J^U»SS^ &h 
^f7tt4 Oti^ 7 7f At)y>/5 7 fct7A^y>/ 

1 4 7<0IHfc— »OQ-r9<r U (te^OUK) 1 
44, 14 5£^LT£JS$*l4 0 n-?\7>jy/l 

4 5 li#7J\*? s J>? 147 b? 4 X?m4 SOMlZlt 
85*14. n-WJy/HSt^^'yfA^y'y 

^57 tf 4 x?&4 .aemtzitmstLt. 

[0 0 72] D^7<7'JV/1 4 4«WV+-I/ 
-^c7)|ir«^^^f-y^i;>'^5 7tcaSL. ^7 
^^-^-xcof*ffi^ai^^r3 5^f^ X^SP4 8(C 

MZitX 5 k*f&x?x h^Ii:«LTD-7^7 y > 
* r 144teJ:D**3*l4. 
[0 07 3] D-^yy/l 4 
-XCOf^f yA^yV/l 4 7CSSL, ^OT 1 ^ 
^-U-*<OffiS^ffi:^T3 50x4:2^4 8 KM* 
»LTV*4. ffiA^T3 5U«3f <0+S*l*]> (£f?ft 

3 £f 4X^-X bMSt^ LT o-^T U 
14 5(Ci"93a*8<l4. 

[0074]#P-5<7'jy/144, 1 4 5t±#H 
H^^> UEttft) WH*5*t:«|5f-r*J:dfc:Bl&*i. 
^D-7<7'jy/144, 1 4 5IBO«P^^*jft< 

[00751 77^ U^T««3 fc#n-5/<r y > 

^144, 14 5mzmmmzmw?htz#>^ \*erj\*? 

^5 0rtfc*>f/Ut#A-*-63rW;Wl»i: LXCOXJ )V 
API 5 0OTBjRSft.fi. HjSL»v^«U3r-f;Wiryr 
*^Rtffl-r**-f/Wi^ ^JPAPI SOfcSfASjhJfc 
tt. 5 z JT)V7v xa^7 'Jy/134 te#]£S*irt:8[l 

ttstHi 5 i. xy-yi3"5te»«&ftfcawaiii 

5 2^^jir>Trtu-^ia 1 1 rt«9:*4/Mf y l 5 
3fc:SLVf 4. 1 5 3fc:aAUfc;j->f;P 

5*^y^7«3t:»Wi: S0(ixy>?vai^tt2 
4 rtc7)^>r JU*r* 7'J154, ffi*^TItt4 0 (3^«5 
tltzm^LCOmUl 5 5. T E ^-X^«4 8fc:»J«S*lfc* 
5 6S:a^T#o-5-<Ty>'^144. 14 
5^ffl**T3 5K**>il6. i3LT*»«rf»Lfc 
*>fyW4. ^r^^^y^SOtftetLfcHSU^r^H 
L5i»^^LTIUJ|XSii4 0 mi 5 5tt. 

[007 6] *?7^*> it>75 0 k®$&*>J<l 29(7) 
mteXJ fri/- ;n 6 1t5»\ EHE^yy^i 2 9trto- 

y757k?yv +\H1M 6 0 o^t:*^f l 6 
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3i)K ^5«yf-m*«l60i:xy5;yai**24OIBfc 
jM/1^-/H 6 4 36«*<H r ii^SS<x6 # -^Afcis 
-/U16HW16 4t4, 7"5*^U^TW«3k#n 

1 4 S^tc^Mi*;^ 
JB* - 9 1 & V ^±W&9 5 * * 6 H K Wiffi S «r ^ 

[0078] «itf*p^a*^t«rfr^ xyy>2£7) 

4 9. 7 -;^va'2 6fe±t^xy yya^i 

2 4ZltLT**VT3 4iZftMZtl. &fc°-:*>'3 2 
fc^LTIf^r 3 1 £ y V^T3 3fc&fi;S;h,*. 

[0079] X^-^ 2 O^HHfcKJt^il^D-^ 

3 Ote, Xf-^ 2 OnftWte.Wft>tLhftu—f 1 0 

£^LT#;^T«)4 0 k-&b%^>T®m~f$>Z biz 

#t#&. 4fc. aai<owa[B(rctfj*^ri«4 o*»s>j* 
[0080] imcommm miz. mm? 5**6 tm 

W4 0 h Z k fcj; *) . x>y>ffiAJ77^ 

y*r«i3-«HBU nn-#l0TJWU 

[008 1] bZZ>T, #®^e-^lcorto-^l 0t 
^o-^3 0^H'&H±t:EaiS*tSfcfct,t, ,1*1*: 
Hi^te»oTr9*^uafTW«3^>^r3 l . 
^ ^ y r 3 4 . y >r*T 3 3 0 H'tH-ticKS 

[0 0 82] ^Jgt-^KCtJV^T. ^n^H7Al 

3tt. 7x7;«IMLt#^Kr'j 3 , 

64, 6 5fc#ffiLT£f*S*l4. ^K7'J>^6 

bix&tzlb. Y*72* 1 3cO^!§att^+^^5| 

#o-*3 0fc*T-*2 0<0^r-yr*iBIE 

[00 83]^D-^3 0tt X7Xbffi«£*JLT# 



[0 0 84] t^7yfe>r'J 7<0fi;MttB*; 
/\^y^4 li:^;^7'j v^esfcx^yryv 
^6 7*tfLTtt*UfcSL #n~*ttS3 o b^tf- 
^7 y >^6 5^*H-^^o-^fiSP3 0b^7X h 
W>?4 1 WI)tto-^ 3 0(c*H*f+l*jWS«*;: 

[0 085] 4fc. W^-feyyj 7<0ffl^iTB^ 
t^^A^y'y^ 1 C^lt^n-^ K7A 1 3 5:7 
^^-K^^^-2 3»i:»JIILT^7 t -^2 0J:D 

0 b^BBPSS*? 1 -* 2 0<OJ*fiJ: 9*3 <»flM"* 

ifcs&^jfgfc**. #-7i^ryy^6 5S 

[0086] fio-^ion ^^r/nratfcSLT* 

-iKT y >-^7 1 £ ^ i?T)V—>- h';K7 2 

tcWLT9 5/r;^-H;l^<ry >^7 2«r^LT3d* 
Sivf. #-;K7>J >-^7 l<o*fc^LT3a*§*i 

- KM7 V>712\z£ ->T3BW* <I * *«T«i: Sr 

[0087] 1 cr>imizmft>tl&#-!U^ 

r y y ^6 5 1 5 s/t/p— - H;i^r 

ffi5tSri£tt4x^-x^Xr-^ 2 0 Sr^ai-r4^ffl?ffi 

[0 088] 9^--hVK7!;^7 2tt, Xf 
-^^^^-^ h44txyb'7l/-h7 5«0HlfcJ*4*!l 

[0089] Ellfeft-b^l 14(4. -fV^-K^A* 
^'-2 7 CO A^-A-SB 2 7b fcjf*t UT^n-^ 3 0 CO 
m^tm^th. ^^r-;l«2 7bSr-#fco#-;l^r 
y>^'6 3, 6 4(cJ:oT*»S<i&>f y^-K5A'* 
A-2 7C- ffc»jsKf SikfcJ: 0. Hlfeft-fe^l 1 
4 izm-Z 21 h <?>»Ct3&*/h3 < Pi £*u 

0teft-fe>^i i4ot»a»jKt+*fcmiiT**. 

[0090j*Us &M*—9 1 ^^T^f-^ 2 
?-9 2 0<tofti&\Z)bmBiMBatth. L^L. Xf- 
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^ 2 0ttfri*fc*tf3it. ^f-^ 2 OOfliSfcfcfilfL 
TWo-? 3 OcOT^^-K^A^A-2 3^#I1HE-?- 
S«3tO^. Ar-^2 0cO«5ffi(c^a]«SiS&Sr«^ 
•f^-It^'ItU^ ^itf^JliL-r. Xt—?2CUz& 
vvCttifl^fcttr^fflfc^La^XT-* 2 OOltrig-CU 
^-^$tl»MtU tfffl&fcXT-^O^f&Sg* 

[0091] .•K^-rA^ttai-f-S^aMti, AD 8 5 1 
mmm87bX9 lfcJ:l/ffitltttSESS9 3^iioT=& 
*S***-y h8 0CtS-SE-r*. Z^X-fiS^* 
•y>8 0Sr*ii-rS^a]?S(±. Xx-^2 0c^ftS:©)IX 
U »W«S£K9 4t5'v:9 2i:li«gm88fcJ:^a}P 
8 6£31-?TSEtiJU ^^x-^^LT^tcStlfftL 

[00 92] *7*-* : J-r<r-y h802:Xr-^2 0Sr 
»Sf h4 3^*>ij CH/fc-f £ C t C J: 0 . 

* ^> * -y h 8 0 tmZBStt&Z. t t&mk 
%K>. XT-?2 0eotism&+frlzft£>tlZ. 4fc, »7 
a—^A-^-y h 8.0«ftftt:Xf-? 2 0*':*^Hfr?- 

[00 93] v h8 0«&£3-f /H 5 

coffccoM&fl-eo 1 ici&g U =g-^ * . y h 8 0 
\,zftLXf&mi£mb%&&?4 )V\ 5*^*^«tcEB 
i i: (CJ: 0 . Xt—9 2 O^ai^^iSj^^ti 

[00 94] n&WM^it-^^tr-y V&0*ffixh 

*7 •*—5> i J*'r-v Y 8 0 S:HU^tC|6l*^ teifliS^SEfifc 

*) , X.=f-9 2 0 <7)^*^*(6ltc-ov>T^— 
■i>. 

[ 0 0 9 5 ] «-gH£5HB8 7 , 8 8/«ffi$^-^ 
-fv^^tttHM la!:. ftRgt#a»9 3. 9 4** 

h4 4Sr^-f«,«JfeCJ: 
0. ^-;^TUV^6 5t|*ia-^ttl lra^RB^ix 

;l^T U 5 fc/MSfctT-, frf-a-? 3 OcO&^E] 
[ o 0 9 6 ] * fc . < ff-fr V >^ ifyymtA^lb 0 . 

mMizseeTmiz^yyttim^ztztb. #«jsi 1 

6<r>V&=FWLt<m.ft*y*n 1 3£r8Sfli*-/H<£:rt-L 
T-ftfcU^- -y h&A 117 SriSttS Z tlz£ 0 ■ 
45-=M/H 5lzm%.*m<mi&l l 6fc[lHfeft-fe>~»M 
1 3cOffl^Wt*'^tc^:0. ±Mtt£i§i64>;h..&. 
[0097] hg&ftl 1.7(4, AD85fctilP8 

6tftu-7 1 Ot<7)ScOX^-X^Eg$ixi,it(3 
i 0 , . y bgPS 1 1 7 1 ^f»*^!3l 



a* & £ t **&< , 1 ^B!T^S& M< 

i. 

[ 0 0 9 8 ] 'J 3*T8Hft3 £JRg-ri>*'?Vv*> 

i^v^ 5 o cr? y ^fr«« 3 (c©< x ? x b <ts 

£g(tl>X5Xh£lta55 0 aSvfrU rto-?10£ 
■9-y=¥T 3 1 CX^X HntfAftSttSririJ: oCiUg 
-fS^r?^ VI 2 5£#;t, ttn-^Ofcyv^yf 
T 3 3 C:x 7^ h?SfS**A^l Sii&v > J; o izW&f&x 
~r74>i27£ffix.hm&<,zi<o, ^e-^ifcia 

tz*T ~7T >y -fe > 7 y 7 fc T 5 ^ 'J ^rig^ 3 
Srffi^TtT^yr-y-feV^y 8(c^-aW-Sii:*fBrtg 

^^-^ 1 cOttfg-'fcf^S i k h . 
[00 99] 7-5^^ydE-T««3*^rtO-^ 
HUM h^S^iJd^V^iKct 0 . 
^ 1 (ci3V>TX7X h^f«$-^-n,«-7K-;l^<.T y v 
^6 3, 6 4, 7 \W-m.VtfrhZ.h*Wftt>1X. Zti 

loioo] ^x'm&vnf8.2tiziiij}*cT3 51cm 

< HM&3±Z irU5X h^ffi(4, — *ttf>n— ^^r y V 
^144. 14 5S:^-LT5a#§il€.. dil^J:'?, ill 
^3^TI*4 0 (=#< X 7X bft^?^ VI 4 2 £ 
77 y ^Tffltfii 3 CA^J 2tl& Z t ifi%< . 

5 y ^r«sis 3Cfcv>W7^h-- h^t y y 

/130, 131. 1 36, 137, 141-Cfll^^ 

•r*. r7*^y^7 > «i«3i:ai^jfrtt4o 
tf%dLLT3#iZtihffimi < z£ y) . jf«$ix&*wci£; 

[0 1 0 1 ] #n~ 5^7'J>/1 44. 14 5(4#H 

*>&»>Yfoz izim-rt x o izwmzti. #o-5< 

-X(ci3V^T» r5*^y^T»«3tai*=¥T3 5fc 
Jt 9 -y -f - 6 £ 3fi5iJ i k tm&h. * 

[ 0 1 0 2 ] *>f /WAP 15 0 (c3i;ASiX& M4. 

v : JT)v~f -y v jl^t y v y 1 3 4 \mw&ixrzwm. 
n 1 5 1 . x y-n 3 5 {cjg-£§^?s«ssK 1 5 2 

^£ii->Trtn-^ffti lrt£):*-f;M*+^y 1 5 31: 
oSA-TS. ^ zl^^y 1 5 S CSJAL^^/KO— 

?v*Tmm3<,zmfrit. »"5(4xy^vai*tt2 4rt 

co^w ;i^=¥ 5 y 1 5 4 . ai^^r$t4 0 

WkCDiffil 15 5. t -f X7gg4 8(C»fig5iX7C«g[cO 
5 6Srii-5T«-o-7'<ry V/144, 145^ 
ffi7j^T3 5lzm*tl&. S.n-Wjy/144, 
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CO 1 0 3] x9Xh»t»5 0afcJBKSixfc*>f;^ 

APi 5 0ttxzit6*4 ti^7*fv*rmm3 

8tClR«>*i4:36^TIBi: 3 a:D. ^-f^ADl 5 0«*1T 

[oio4]«r8, i&cDmmcommtLx. ^m*-* 

1 ^^r-^2 0Crtn-^ 1 0^hu-?3 OklttL 
[0 10 5] 3 fete. ^t-^lttrtu-^lOfctt 

[o io6] sfec. mmmco&mvt,mv- 
^30 trto-^i 03&«8ijftfcig»r«>ai«fc ut* 5 . 

* 1 0*t-*«fcIlMWft»*l: LTt> Jct\ 
[ 0 1 0 7 ] *fc. IIEWt^lWfctsv^TWn-^ 3 

Otrtn^ftl 0cOffi^Sr^ix-eixcOluSfffl*^K0 

[0 108] ifc* *K?^?*6tea»;LT!fc**K? 
[0 1 0 9].*fc. r^^-h'7MA-2 3k>fyt 

[0 110] *-^\^>-^«fiSB4 1 aCli 

- b r h 4 6 SrHik-*- £ i t k & t . 

coin] ^s/W^A^ryy/i 26 
£\ r ^ * ? y sis 3 ci^ti & ?m ;k& * m^t 
[ o 1 1 2 ] 4:xmtiin^atco«Bcoj: a ccix 

[0Sc9®#£lK9J] 

[Si i *«^Wi<wE9ii*^N-f ry y kbihi 

Stf)8ffffi0* 

[02] Ht<*-5 r «^)BfHH. 

[03] Ht<H2<0*WA*m*»4>AfciEBBH. 

[04 3 Bt<H2<DB-B«fc»3»BBH. 

[05] nt<m2coc-cmzmo*:^i'-hy o u- 



[06] Ht<a2<0D-D«fcjB3^f^75^ 

[07] Bt<B20E-E«c»3BrHH. 
[08] Ht<H20F-F»^ia'37nyh.ru- 
<DIEH0* 

[09 I Ht<r9**U^r««*OBfBH. 

i %m^-^ 

3 7-5*^y^71»« 

4 'J^ya^Tii 

6 TOt^** 

7 *rrr 

8 ^T^yHry^y 

1 0 rtn— ^ 
10a rtu-^WSP 
10b rto-^«S 
1 1 rtn-^W 
13 Wn-* F^A 
15 rM;P 

2 0 Xf-^ 

2 i nrfflt 

2 3 T»>^K7A*A- 
2 4 xy^ffiJi 

2 7 iyf-h'7^^A'» 
27 a R^WSe 
27b X^-ZPSP 

3 0 J^n-^ 
30 a j^o-^dUB 
3 0b rtn-^«|« 

3 1 try-^r 
3 2 t-^-y 

33 yv^r 

34 ^r-v U T 

3 5 £fcfj3rT 

40 ma^na 

4 1 ^-fs^i/yy 

41a qE-^yv^^v^fldBB 

43 »h 

44 Ar—fy^iryh 

45 7nyb71/-b 

4 6 ^A'l/-b7V-b 

5 0 JfT'Wityr 
50 a X^Xhgttg? 

6 0 ?9v?-tB2rtH 

5 7 Uv+*\*?*J>7 
80 ^t-^y>r7h 
8 1 

6 3 *-/K7'J>^ 
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6 4 /KTU^ 

6 5 #-/WJV/ 

7 1 ^Kryy/ 

75 xypri/-b 

8 4 u?->mM 

85 JWffiKAP 

8 6 ^fflJKttiP 

8 7 Anmmvtzm 

8 8 ffiPfflOSSttSHS 

9 3 AP«»»ttSK 
9 4 ajPfflB^#80» 

CHI] 



1 1 3 
114 
116 
1 1 7 
126 
129 
134 
144 
145 
1 50 
153 
154 



[B3] 



8 8 5 7 




[H41 



[05] 



9 9 
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[122] 
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[H8] 
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